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with a definitely related government procurement operation, the United States Government thereby incurs ne responsi-
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holder or any other person or corporation, or conveying any rights or permission to manufacture, use, or sell any patented
invention that may in any way he related thereto. This report is not to be used in whole or in part for advertising or sules
pPurposes.

AFPEA PROJECT NO. 86-p-311
TITLE: Engineering Support for the Free Breathinyg Static
Dehumidification (FBSDH) System

ABSTRACT

Deterioration of materiel from moisture induced corrosion 1in
shelter/trailers/vans (S/T/Vs) during shipping/storage led to the
development of a self-contained system designed to maintain a
relative humidity (RH) of 40 percent or less within a S/1/V for a
period of two years without desiccant changes. This particular
'system i~ static because there is no external means to yenerate
its operation of maintaining the RH of 40 percent or less.

Six prototype FBSDH systems were fabricated under contract number
33700-81-C-0074. Five units were placed in a field -service test
at SM-ALC/DSTD, McClellan AFB CA and one unit was placed in a
field service test at HQ AFLC/DSTZ, Wright-Patterson AFB OH. The
field test operation was established to verify the prototype
design and to determine the actual life of the desiccant charye.

The field test data shows that the prototype FBSDE systew did not
verify the design requirement of maintaining a 40 percent or less
RH in the interior of the S/T/Vs. However, it is anticipated that
the FBSDH system will maintain the 4C percent or less RH level
when properly installed in equipment or containers that are
designed to meet the requirement of 2.0 inches of water pressure
(0.072 pounds per square inch) for 60 minutes.
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EXECUTIVE SUMMARY

The Air Force has long recognized the need four environmental
protection of materiel in shelters/trailers/vans (S/T/Vs) during
shipping/storage. Deterioration of materiel from corrosion, due
to the presence of excessive moisture in S/T/Vs results in high
maintenance costs to the US Government.

The moisture problem has been addressed at various times in the
past years; however, the goals to meet the operating and design
requirements have fallen short of providing state-of-the-art
environmental protection for equipment. Variables such as the
quantity of desiccant required, the effective placement of
desiccant, and the service life of the desiccant, have nct been
fully explored.

A self-contained, modular unit was developed tRder——cuntract to
provide a dry storage environment for materiel inside of S/T/Vs
by maintaining a relative humidity (RH) of 40 percent or less for
a period of two years without desiccant changes.

Field test operations were established with five shelters at SM-
ALC/DSTD and one shelter at HQ AFLC/DSTZ to verify the prototype
design and to determine the actual life of the desiccant charge 4
It should be noted that the S/T/Vs used at SM-ALC/DSTD were not '
new shelters, but were reconditioned in an extensive sealing
operation to reduce the amount of leakage into the S/T/V. Conse-
quently, the field test operation was initiated with less than
ideal S/T/Vs with the best effort condltzons. ’
Results of the field test, 15 Jan 85 through 31 Oct 86, 1ndicate
that the design of the prototype FBSDH system did not verify the
design requirements by maintaining a RH of 40 percent or less in
the S/T/Vs. However, it is anticipated that the FBSDH system
will maintain the 40 percent or less RH level when properly
installed in equipment of containers that are designed to be air
tight and can meet the reguirement of 2.0 inches of water pres-
sure (0.072 pounds per square inch) ¥for 60 minutes.
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INTRODUCYTION

s S . . » .
corrosion control is not always accomplished, resulting in

BACKGROUND: ©During storage and transportation of S/T/Vs, proper

repair/replacement of electronic items in S/T/Vs. A prototype
FBSDH system has been developed under contract to reduce humidity
and prevent water induced corrosion of electronic eguipment
housed in S/T/Vs.

Preliminary design parameters for the FBSDH system were
established from published literature on dehumidification sys-
tems. The conceptual design was developed and laboratory tested
to verify design criteria. An estimated two year service life
for the desiccant charge was derived from the laboratory tests.
To determine the actual service life of the desiccant, field test
operations were established at SM-ALC/DSTD, McClellan AFB CA and
HQ AFLC/DSTZD, Wright-Patterson AFB OH.

The FBSDH system was designed to be effective for a S/T/V size of
8'x8'x10' (640 cu ft). The FBSDH system is a self-contained
modular unit which allows air flow through the unit when placed
in a sealed S/T/V during shipment/storage. This air flow (or
breathing) is created by changing environmental conditions. The
FBSDH system is a static system because air is not circulated by
dynamic dehumidification machines or fans.

The components of the system are suitable for use in an environ-
ment of -40 degyree F (-40 degree C) to +155 degree F (+68 degree
C). The system is designed for a breathing cycle of 90 degree F
at 95 percent RH to +120 degree F at 40 percent RH with five
hours of in-breathing and five hours of out--breathing during each
24 hour period.

For a FBSDH system to work, all breathing air in and out of the
S/T/V must pass through the FBSDH system. Therefore, the S/T/V
must be adequately sealed to ensure that all breathing in and out
of the S/T/V is only through the FBSDH system.

The FBSDH system is designed to be easily installed and removed
from a S/T/V (see Appendix A). The only modification required to
a S/T/V is to cut a hole in the wall or door to install the FBSDH
system. Also, the system can be completely serviced without
openiny the S/T/V.

PURPOSE: The purpose of the field service test project was to
verlfy the prototype design of the FBSDH system and to determine
the actual life of the desiccant charge.
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TEST SPECIMENS: Six systems (Figures 1 throuzh 6 and Appendix B)
were fabricated under Air Force contract number 33700-81-C-0074
by AGM Container Controls, Inc., 3526 E. Lowell Road, P.O. Box
40020, Tucson AZ 85717-0020. Five systems werc installed in
shelters at SM-ALC/DSTD, McClellan AFB CA 9505Z and one system
was installed in a shelter at HQ AFLC/DSTZ, Air Force Packaging
Evaluation Agency (AFPEA), Wright-Patterson AFB OH 45433-5999.

The interior of the walls and roof of shelters 1, 2, 3, and 4 at
SM-ALC/DSTD are foam and beam construction, while shelter number
5 is constructed of paper honeycomb materials. The interior of
the shelter at HQ AFLC/DSTZ is not insulated and the walls and
roof are constructed of sheet metal.

Test OQutline and Test Eguipment

Equipment used to monitor the interior relative humidity (RH) and
temperature (T) of the shelters during the field service test is
as follows:

a. Probes for Humidity and Temperature Measurement
Vaisala, Model HMP 23 UT
(T = =20 degree C to +80 deyree C/-4 degree
F to +176 degree F)

b. Transmitters
Vaisala, Model HMT-13B

(1 = =20 degree C to +80 degree C and RH O to
100 percent) with 4-20mA output signal for both RH and
T.

c. Data Logger, Precision Digital
Model No. 1045-FTM-MA-N-N
Serial No. 208666

The shelter tightness test for air and water leakayge was conduc-
ted in accordance with the methods in Appendix C, and performed
on the S/T/Vs prior to installation of the FBSDH system (see
Figures 7, 8, and 9). At this time, an extensive sealiny
operation was necessary with a polysulfide compound to eliminate
the excessive air leakage. No requirement for the pressure/vacuum
decay rate had been established at this time. Equipment used for
this test was fabricated by AFPEA perscnnel in accordance with
Fi_,ure 7 and was forwarded to SM-ALC/DSTD for their use in the

p- ~paration of the shelters for the field service tests.

After the shelter tightness tests were completed, a araw-down
test was performed to dehumidify the interior atmosphere of the
shelter(s). To lower the RH in these shelters, draw-down
cartridges from the FBSDH system were installed to expose the
silica ygyel (desiccant) to the shelter environment. In the
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draw-down configuration (Figqures 1, 5, and Aggcnalx D), approxi-
mately 84 percent of surface area of the siiiv~ gyel 1s exposed

15N

to the internal s/1/V environment, promcting thc absorption of

excessive moisture from the shelter interior i1nto the gilica

gel.

Upon completion of the draw-down phase, the draw-down cartridges
were removed and service-phase cartridges were placed 1into the
housing to start the field service tests (Appendix LE).

The remote humidity indicator (Figures 1, 10, and 1l1) is used to
display the percentage of interior humidity in the S/T/V and
should be observed at freguent intervals.

Layout of the shelter positions in the field test operations arw
shown in Figures 12 and 13 at SM-ALC/DSTD, McClellan AFB CA ana
HQ AFLC/DSTZ, Wright-Patterson AFB OH, respectively.

Table I outlines the interim reporting for the data obtained from
the field service testing.

Test Procedures and Results

Iuspection

Six systems were shipped frowm the contractor AGH Container Con-
trol, Inc., to SM-ALC/DSTD. Visual inspection of the exterior and
interior surfaces, markings, hardware, strappinyg, and seals. Any
manufacturing imperfections were noted hy engineering personnel
from SM-ALC/DSTD.

Results: Results of the visual inspection was satisfactory.
Workmanship on the systems was classified as excellent.

S/T/V Tightness Test

The S/T/V tightness test was conducted in accordance with methods
in Appendix C.

Results: Results of the pressure/vacuum tests are annotated in
Table II and indicate that 2.0" Water Pressure {(wP) held for
approximately 30 minutes or less in each of the shelters, with
the exception of shelter No. 1 at SM-ALC/DSTD. These results
conclude that the shelters were not very air tight (excluding

No. 1 at SM-ALC/DSTD). All shelters required an extensive sealiny
operation to establish the values in Table II and were considered
satisfactory to initiate further testing. A pressure/vacuuin decay
rate had not been established; therefore, the data was retained
to determine the decay rate criteria for the S/T/Vs.
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Draw-Down Prccedure

The draw-down procecure to pre-dry the shelters was conducted in
accordance with the wmethods 1in Appendix D.

Results: Results of the draw-down are annotated in Table III.
The shelters at SM-ALC/DSTD were below 30 percent RH for the
draw-down phase and were put into their service mcde immediately.
Also, more than 40 hours were required for the draw-down period.
The draw-down phase at HQ AFLC/DSTZ reached 10.4 percent RH, but
this figure may be erroneous because of problems with the
recording eguipment. However, since this is the only RH value
available on the shelter interior, after 4 days in the draw-down
phase, it was considered satisfactory and FBSDH system was put
into its service mode.

Field Service Test

The fleld service test was conducted in accordance with methods
in Appendix E.

Results: The field service test results at SM-ALC/DSTD are
displayed in Figures 14-26 and are as follows:

Shelter No. l: From Table III, the draw-down phase obtained a
minimum RH reading of 28.8 percent. From the follow-on data,
Figure 14, the interior RH continued to increase as the field
service test was continued. No effort was made, however, to
restart the field service test since the data was required for
evaluation of the FBSDH System. Figures 14 and 15 indicate that
the interior maximum RH for each day throughout the field test
remained above the 40 percent level. When the draw-down phase
was initiated, little temperature cycling occurrea (see Figure
16) under high RH environmental conditions (see Figure 17).
Therefore, it has been determined that these conditions contri-
buted to the FBSDH system's inability to maintain the internal
maximum RH of 40 percent or less. In addition, 1t has been cetec~
mined that moisture way have been trapped 1n the interior walls
of the shelter. The sealing operation on the outer surface only
allowed the moisture to migrate into the shelter 1nterior and
resulted in the high RH readinygs (see Figures 14 and 15).

The field service test was discontinued after 21 Jan 86 because
the silica ygyel rceached saturation and could not reactivate it-
self. The cartridges were removed and weighed. The cartridyes
absorbed 13.65 pounds ot moisture and lost thelr eftectiveness.
Subseqguently, the FBSDH system was removed from the shelter and
sent to HQ AFLC/DST7, Wright-Patterson AFB OH. Visual inspection
of the shelter revealed broken exterior sealed areas. This
probably resulted from external weather conditicns, such as the
hot sun and rain.
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Shelter No. 2: The draw-down phase, Table {ll, obtained a minlmuii
RH reading of 11.9 percent and was consigecren satlsractory to
start the service phase. The data from Flyure 18 displays the
interior maxiimum RH for 1985 below the 40 percent level only
after the draw-down phase and throughout the month of Auy. This
indicates that the draw-down phase did reduce the interior RH and
that moisture migrated from the interior of the walls anua was
absorbed by the FBSDH system. This resulted in the nigher 1nter-
nal RH readings for the first 3 months of 1985 (see Fijure 18}).
However, from Apr-Aug 85 greater temperature cycling occurred,
promoting the FBSDH system to reactivate itself anc dissipate the
absorbed molisture into the external envircnment. This was evident
in the below 40 percent readings throughout Aug (see rigure 18,
Julian date «13-244). From Sep 85 to May 86, the external
temperature difference tor each day decreased (see Figure Lo,
Julian dates 244-305% and Figuce 19, Julian dates 1-121), which
indicates less breathiny. This caused the 1nternal RH to 1ncrease
(3ee Figure 18, Julian cates 244-365 and Figure 20, Julian dates
1-121). Visual exawination of the shelter exterior did not
reveal any deterioration to the sealed areas.

On 14 May 8¢, the cartridges were removed and welyhed. The FBSDH
system had absorbed 13.75 pounds of moisture. The unit had
reached saturation and could not reactivate 1itself. 1lnspection
of the shelter 1interior revealed condensed moiscure on the walls.
The shelit2r was aired out for two weeks and the cartridyes were
reinstalled on 31 May 806, to deterwine whether the FBSDH system
could reactivate itself during the summer months. After
reinstalling the cartridyes into the shelter, the internal waxi-
mum RH increased to approximately 70 percent. This level was
maintained from Jun~Sep 86 (see Figyure 20, Julian dates 152-244).
In Sep 86, the internal maximum RH increased to approximately 80
percent (see Figure, Julian date 244). This level of humnidity
maintained itseltf in the 70-80 percent range until 31 Oct 86,
when the field test was concluded. During Sep-Oct 8o, the exter-
nal temperature cycling decreased (see Figure 19, Julian dates
244-304). It has been determined that the lack of temperature
cycling contriouted to the high internal maximum RH.

On 4 Nov 86, pressure and vacuum test were conducted witn the
fcilowing results; 1.0 minutes and 1.3 mlinutes, respectively. 1In
addition, each cartridge was welighed with a total weiyht gain of
11.3 pouncs of moisture. The shelter interior did not reveal the
presence of condensation. The FBSDH system was then removed,
packazed, and returned to HQ AFLC/DSTZ.

Shelter No. 3: Ine draw-~down phase, Table III, obtained minimum

RH readings cf !.5 percent and was considered satisfactory to
initiate the service pnase. Piyure 21 displays the draw-down
phase, 5-13 Feu &5, reduced tne internal maximum RH to 22.3
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percent. In the service phase, the maximui Rt wradually increased
to the 35-45 percent level and maintained that level until the
end of Nov 85 (see Figure 21, Julian dates 325-335). At the enc
of November, the internal maximum RH decreased to 30 percent. At
the beginniny of December, the maximum internal RH increased to
approximately 38 percent due mainly to high external RH condi-
tions caused from rain. From the end of Dec 85 - wmid~Feb 86 the
internal maximum RH remained below 40 percent (sece Figure 22).
From Feb-May 86, the internal RH rapidly increased (see Figure
22, Julian dates 40-134). It appeared that the FBSDH system was
saturated and unable to rejuvenate itself.

On 14 May 86, the cartridges were removed and weighed. The three
cartridges in total absorbed 12.10 pounds of moisture. The
interior was observed and condensation was evident on the shelter
walls and floor. The shelter was aired out for twou weeks, then
the cartridges were reinstalled on 31 May 86. Shortly after the
cartridges were reinstalled, the internal maximum RH increased to
approximately 90 percent and maintained that level through 31 Oct
86. The performance of the FBSDH system throughcut 1985 was
satisfactory. However, in 1986 the FBSDH system performed very
poorly, especially after February. During Feb 86, Sacramentoc
experienced rain and may have contributed to the high internail
maximum RH readings. The saturation appeared to be so severe
that the FBSDH system could not reactivate itself, even during
the summer months.

On 4 Nov 86, pressure and vacuum tests were ccnducted with the
result of 1.5 minutes and 3.5 minutes, respectively. Additional-
ly, each cartridge was weighed, with a total weight gain of 14.8
pounds of moisture. Some condensation was present on the inter-
1ior of the shelter. The FBSDH system was then removed, packaged,
and shipped to HQ AFLC/DSYTZ.

Shelter No. 4: The draw-down phase, Table IIl1, obtained a mnini-
mum RH of 20.7 percent and was considered satisfactory to ini-
tiate the service phase. Figure 23 displays the draw-down phase,
15-17 Jan 85, reduced the internal maximum RH to 33 percent. The
internal maximum RH gradually increased to the 55-60 pecrcent
level until mid-Jun 85 and remained at that level until the end
of Nov 85. It had been determined that molsture migrated frow
the interior of the shelter walls and was absorbed by the FBSDH
system. This resulted 1in the 55-6C percent RH level from Jun-iov
85. At the beyinning of December, the internal wmaximum RH ue-
creased gradually over a two week period tc approximately 45
percent, then increased to approximately 52 percent (see Figure
23). This increase in internal RH corresponds to an increase 1in
the environmental RH and rainy conditions (see Iiyure 17).
Throughout 1986, the internal maximum RH graaually 1ncreased from
42 percent 1n January to 72 percent in August. The internal
maximum RH maintained that level until the end of August and
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yradually decreased to ©5 percent in October It has been deter-
mined that the cartridges gradually became saturated during the
field test. The FBSDH system was not able to reactivate itself,
which resulted in the internal maximuim RH readings in the range
of 40-60 percent throughout most of the fiela test (see Figures
23 and 24).

On 4 Nov 86, pressure and vacuum tests were conducted with the
following results of 9.5 minutes and 7.0 minutes, respectively.
Additionally, each cartridge was weighed, with a total weiyht
gain of 10.0 pounds. Moisture was not present on the shelter
interior. The FBSDH system was then rewmoved, packaged, and
shipped to HQ AFLC/DSTZ.

Shelter No. 5: The draw-down phase, Table III, obtained a wini-
mum internal RH of 19.6 percent and was considered satisfactory
to start the service phase. Figure 25 displays the draw-down
phase had reduced the internal maximum RH to 39 percent. In the
service phase, the internal maximum RH followed the external
maximum RH trends (see Figure 17) throughout 1985 except for
November and December. This correspcndence between internal and
external maximum RH was anticipated because of the poor shelter
condition and the inability of the shelter to hold pressure or a
vacuum (see Table II). It appears from Figures 25 and 2% (Julian
dates 315-365 and 1-40, respectively) that the FBSDH system beyan
to reactivate itself during Nov 35 - Feb 86. For the remainder
of 1986, the internal maximum RH gradually increase to the the
50-60 percent range and maintained that level (see Figqure 26).

It appears from the data that the cartridges had absorbed mois-
ture, but were not saturated. The FBSDH system in Shelter No. 5
had the best results in the field test. but the internal RH dia
exceed the 40 percent level.

On 4 Nov 86, pressure and vacuum tests were conducteua and the
results were 1.0 minutes and 1.3 minutes, respectively. 1In
addition, the cartridges were removed and weighed. The total
weight gain of the cartridyes was 12.10 pounds of moisture. The
interior of the shelter revealed that condensation was not pre-
sent. The FBSDH system was then removed, packaged, and returned
to HQ AFLC/DSTZ.

Results of the field service test, Figures 27-31, at HQ AFLI/DSTZ
are as follows:

Shelter No. 1l: The draw-down phase, Table III, obtained a mini-
mum internal RH of 2.9 percent, but this value may be erroneous
due to problems with the recording equipment. However, since this
is the only RH value available on the shelter interior, it was
considered satisfactory and the FBSDH system was put into its
service operation. Figure 27 displays the draw-down phase, 8-1:
Aug B85, obtained a internal maximum RH of 38.2 percent. In 1985,

8

B SN SN B




the internal maxiwum RH remained below the 30 vercent level
except on 12-15 Sep, 20-21 Nov, and 2-3 Dec. These results are
favorable, since the internal huwidity was kept below the level
of the external conditions (see Figure 28). The internal maximum
RH for 1986 gradually rose from approximately 60 perceant in
January to approximately 93 percent in mid-February (see Figure
29, Julian dates 1-40). Duriny this period, the external maxiwuwm
RH also was increasing (see Figure 30). As 1986 continued, the
temperature cycliny increased (see rigure 30) and the FBSDH
system began to slightly reactivate itself. ‘“This was evident in
the decreasiny trend in the internal maximum RH frcuw Feb-Augy 86
(see Figure 29, Julian dates 40-243). The high internal maxiwauwm
RH readinys appeared to correspond to the external RH, mainly duec
from the uninsulated walls and roof of the shelter.

On 4 Sep 86, pressure and vacuum tests were conauctea. The
shelter could not maintain a pressure or vacuuw for any lenygth of
time. The cartridges were removed and weighed, with a total
weight gain of 7.91 pounds. The interior of the shelter revealed
no condensation.

Cost:

Cost studies for production guantities have been coapleted and
are summarized as follows:

MULTIPLE UNIT PRICE ESYIrNATE

NUMBER OF ©BSDH SYSTEMS PRICE PER F83SDH Sy&8TLil
10 - 25 $3400
20 - 50 $2400
51 - 100 $1700
101 - 500 51300
501 - 1000 $1000
1000 or more $950
NOTES:

1. A FBSDH system consists of one (1) hcusinyg, one (l) rewote
indicator tube, two (2) relative humidity indicators anc torcee
(3) cartridges filled with silica gel.

2. Prices include preservation packayin, for tne cartridyges in
accordance with MIL-P-116, Submethod lA-14 and commercial packing
for the complete system.

3. Prices are tor planning pucposes in 1584 dollars.




Conclusion:

Results of the field service test, 15 Jan 85 - 31 Cct 3%, did not
verify the desiyn of the prototype FBSDH system by maintaining a
40 percent or less RH in the interior of the S/1/Vs. s5/1/Vs used
in the field test operation at SM-ALC/DSTD were not new and
required an extensive sealing operation on the doors, fasteners,
gaskets and any other openings to prevent air leakage. The shel-
ter at AFPEA was not insulated and had a wooden floor; therefore,
the floor required the application of a water-barrier laminate.
Consequently, the field test operation was initiated with less
than ideal S/7/Vs and with best effort refurbishiny conditions.

All shelters acquired the 40 percent or less RH requirewment for
the draw-down phase, but when the service phase began the RH
gradually increased above the 40 percent level. During 1985,
three of the five shelters at SM-ALC/DSTD (No.s 3, 4 and 5) had
coinciding internal maximum RH, but at slightly diffecent
humidity levels. Also, four of the five shelters at SM-ALC/USTD
(No.s 2, 3, 4 and 5) obtained similar internal maximum RH trends
during the summer months (May-Aug 85). During 1986, all shelters
had their internal maximum RH remaln above the 40 percent level,
except shelters 3, 4, and 5 from 1 Jan-15 Feb. Shelter No. 1

at SM-ALC/DSTD remained consistently above the 40 percent level
in its service mcde. The shelter at AFPEA alsc went above the 40
percent level during its service phase. The internal waximuw Rh
remained constantly above 40 percent throughout the field test.
The various RH trends were created by the different S/T/V condi-
tions. It has also been determined that moisture in the interior
of the walls of the shelters at SM-ALC/DSTD migrated into the
shelter interior and was absorbed by the FBSDH systeun at differ-
ent rates and resulted in greater than 40 percent RU throughout
the field test.

Further examination of the data indicate wore emphasis is
required in the following areas:

l. A method to detect localized water-intrusion through the
external surface of the shelter structured panel (from TO 35E4-
1-162, paragraph 4-29) will be conducted prior to the pres-
sure/vacuum test to help determine the condition of the S/T/V:

a. DETECTION OF LOCALIZED WATER-INTRUDED ArREAS. If, duringyg
periodic inspection, delamination is suspected on an extecnal
surface of the shelter structural panel, the panel must be
further examined to determine possible causes before repair is
made. The most reliable and efficient method of detecting delam-
inations and/or voids is to use the coin-tap method. The extent
of the delamination and/or void must be marked with chalk or a
marking pen. Before repair, reinspect the area within the




marked outline for any possible holes, riveted doublers, ot

bolted fittings which either lack sealant or where sealant has v
cracked or peeled away. If sealant is defective or missing, it A
is almost certain that water has intruded inside the panel and

damaged the core material.

Refer to the appropriate procedure in TO 35E4-1-162 for the type
of repair that is required. (Appendices C, The S/T/V Tightness W
Test, and D, The Draw-Down Procedure, must be changed to reflect

this procedure.)

2. The 8/T/V housing the FBSDH system must have a pres-

sure/vacuum decay rate that will hold 2.0" WP (0.072 psi) for 60 ‘
minutes (Appendix B, The Prototype Unit, paragraph 1.4 and Appen- )
dix C, The S/T/V Tightness Test, paragraphs 3.6 and 4.2, must be :
changed to indicate this decay rate).

3. The draw-down RH of 40 percent or less must be held for a 24
hour period to ensure that the maximum RH level for that day is

actually below the 40 percent or less level. (Appendices D, The ¢
Draw-Down Procedure, and E, The Preparation and Maintenance of

the FBSDH System, paragraph 2.1, must be changed to indicate d
this.) _

4. The service phase must be initiated after a proper draw-adown
phase (see #2), between 1200 and 1600 hours, when the external
RH 1s approaching its lowest level of the day. (Appendix E, The
Preparation and Maintenance of the FBSDH System, paragraph 2.1,
must be changed to reflect this.) -

5. Value engineer the FBSDH System with the followiny:

a. Desiccant cartridges:
(1) Design seals into housing. K
(2) Change material to polymer or polymer/metal. \
(3) Eliminate nylon bag.

(4) Eliminate guides and stops.

RN AR I

b. Housing:
(1) Change door desiygn to use hinges.
(2) Design housing internal symmetrically. .

(3) Design extruded seal that can be used as a cartridge *
and door gasket. .

11
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(4) Change material to coated steel.
c. Remote humidity indicatocr tube:

(1) Eliminate inachined tube and use flat plate.

(2) Chanyge material to polymer.
The test data displays that the FBSDH system could not maintain
40 percent or less RH and control the internal environwent ¢f the
S/1/Vs; therefore, the FBSDH system should not be 1installed into
S/1/Vs. ‘The FBSDH system may have possible application with

equipment or containers that have the minimum requirement of
holding 2.0" WP (0.072 psi) for B0 minutes.

Recommendations:

l. I1If S/T/Vs were modified to meet pressure requirewents than an
operational test and evaluation of the FBSDH system should be

attempted.

2. Upon successful completion of the FBSDd system in air tight
equlipment or containers, suggested desiyn chanygyes and/or improve-
ments should be added to reduce the cost of the FBSDH system (see
point 5 of the Ccnclusion).
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APPENLIX A ’

INSTALLATION OF A FREE BREATHER STATIC DEHUMIDIFICATION
SYSTEM AND HUMIDITY INDICATORS IN A SHELTER/TRAILLR/VAN

1.0 INTRODUCTION

1.1 7Two humidity indicators are used with the installation of
the FBSDH system. One humidity indicator is installed in the
cover of the FBSDH system and the other 1s installed through the
wall of the $/1/V in a location away from the FBSDH systew. The
humidity indicator installed in the cover of the FBSDH system 1is b
a guide to the condition of the desiccant in the FBSDUI system. X
The humidity indicator locateu away from the FBSDH system is a
guide to the RH in the S/T/V.

.-

1.2 The humidity indicators contain a color change disc which S
changes frouw blue to lavender to pink as the RH increases and
turns back to blue as the RH decreases.

1.3 Each color change disc is divided into four seyments, these
segments correspond to 30, 40, 50, and 60 percent RH respec-
tively. For example, 1f the 40 percent segment of the disc 1is

lavender or pink, the humidity indicator is indicating a RI of .
over 40 percent. But it is also indicating that the RU is less ¢
than 50 percent. .
1.4 The FBSDH system is a self-contained modular unit. The =
FBSDH system is desiyned to be easily mounted and/or removeu froi
the exterior wall/door of a S/¥T/V. h
1.5 The air inlet tube to the FBSDH systewm is desiyned Lo
protect aygainst the ingress of blowing snow, rain, dirt, insects, ;
animals, birds and/or other foreiyn materials.
1.6 Each FBSDH system module was designed to hold enough units :
of desiccant for a service life of two years ana should walintain
the RH of 40 percent or less in a S/T/V that is 8'x8'x10' when 1in
accordance with MIL-STD-210B, Table V.
2.0 INSTALLATICON OF FBSDH SYSTEM
2.1 The FBSDH system is to be installed in the main structure ot K,
the S/T/V. -
Y
2.2 The separate humidity indicator is to be installed 1n the
structure of the 35/T/V as described i1n paragraph 2.7. 5
~
=
| 2.3 Select a location in the structure of the S$/T/V for instal- >
| lation of the FBSDH system. Check carefully for clearance around N
|

»
«
4
>
-
>
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the FBSDH systew and particularly the clearance ror protrusion of
the FBSDH system into the S/1/V. In the Jdu~w-down configuration

a clearance of 14 inches 1s required arounc the cartridges. 7The

FBSDH system ccver uiust be accessible frcw to- exteriocr S/1/V ror
servicing while the S$/T/V is in storage. A wsor of the S/T/V 1s

the preferred location.

2.4 Using the template shown in ¢Figure 32, cut the required
opening for the 1installation. If the cut 1s in nhoneycowb cr
sandwich construction, seal the tiller petween the inside and
outside sheathing with a polysulfide cowpcund (confocwing to iIL-
S-81733, Type I-2, solvent) in a well ventilated area. Rrefer to
TO 35E4-1-162, paraygraphs 4-15, 4-16 and 4-17 for further in-
structions on application procedures.

2.5 Apply a thin coating of sealer {polysulfide compound) to the
inside surface of the mounting flange on the FBSDH systeua hious-—
ing, and attach the FBSDH housing to the S/T/V usinyg rivets or
drive screws. Remove excess sealer.

2.6 Check the installed FBSDH system for clearance and roowm for
protrusion of the cartridges into the S/T/V.

2.7 Select a location for the separate humidity indicator tube.
This location snoula be remote from the FBSDH system main unit.
The opposite end of the S/T/V is the preferred location; however,
the separate huwidity indicator may be installed at any location
imore than five feet away from the FB3DH and about four feet above
the bottom of the S/i/V. The separate humidity indicatoc should
be installed in a location that can be viewed when tne S/T/V is
in storage.

2.8 Using the template shown in Figure 11, cut an opening for
the separate huwidity iadicator tube. Seal the cpeniny cut and
the flange ¢f the holder as describead 1in paragraphs 2.4 and 2.5,

2.9 Tihoroughly clean the inside of the S/1/V. wWipe all
surfaces clean and free of visible woisture. Close anag secure
all accesses, doors and openings in the $/1/V. Install a
humidity indicator in the hole provided in the upper right hand
corner of the FBSDH system cover and install the FBSDH systenw
cover. Install a humidity indicator in the holder installed 1in
paragraph 2.7 and 2.3,
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APPENDIX B

FREE BREATHING STATIC DEHUMIDIFICAYTLV. SYSTEL
(PROTOTYPE UNIT)

1.0 INTRODUCTIOHN

1.1 The FBSDH system is intended to provide a drcy storcage
environment for materiel inside of S/T/V by maintaiining a rela-
tive humidity of 40 percent or less during the diurnal breathing
cycles.

1.2 Changes in the atwmospheric temperature will create chanyes
in the air flow through the FBSDH system. As the interior temper-
ature of the S/T/V will increase, the interior pressurc will tend
to increase causing the air in the S/T/V to flow cut. As the
interior temperature in the S/T/V decreases, the interior pres-
sure decreases tending to cause air to flow in. These daily
chanyges in atmospheric conditions is called the diurnal cycle. In
the inflowing phase of the diurnal cycle, the air is usually
humid. This inflow of humid air raises the RH in the S/T/V and
causes deterioration of materiel inside the S/7/V. The FBSDH
system 1is designed and installed so that the flow of air into and
out of the S/T/V will flow throuyh the FBSDH system thus drying
the air and preventing the increase in RH in the 3/T/V irom
exceeding 40 percent.

1.3 The FBSDH system 1s used initially for reducing the RH belcw
40 percent in the S/T/V {(called the draw-down phase) ané¢ also ILor
maintaining the RH in the S/T/V below 40 percent (call-.d the
service phase).

1.4 The FBSDH system 15 intended only for installation ia S/i/V
that are designed and Labricated to have an eztablished
pressure/vacuul decay rate that will be deterwined £oou tiis
field test operation.

2.0 DESCRIPTION OF FBSDH SYSTELI

2.1 A schewmatic diayram of the FBSDH systew is shown in figure
l. It consists of a major unit to be mounted in a wall or deoor
of a S/T/V and a separate humidity indicator to be wounted
remotely from the major unit to wonitor the atmosphece inside of
the S/T/V. The major unit contains three (3) replaceable desic-
cant cartridges.

2.2 The major unit of the FBSDH System 1s a housing 28" nigh x
15-1/2" wide x 9" deep and weighs 14 pounds. The nousiiyg con=
stcuction includes a flange. The flange contains 25 1/4"

diameter holes to be used for mounting the FBSDH systew on the
5/T/V. 1Inside of the housing is e vaffle systew which contains
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chambers for installation of desiccant cartridges. The baffle
system includes a breathing tube and passage to direct the flow
of breathing air through the desiccant cartridgyes. The major
unit is provided with a cover which is attached to the housing
with 22 captive screw type fasteners. 1In the upper right hand
corner of the cover is a Humidity Indicator used to monitor the
condition of the desiccant charge. An inlet elbow 1s attached to
the lower right hand corner of the cover. A rubber pluyg for the
inlet opening is attached to the cover by a chain.

2.3 Three cartridges of silica gel are provided with each FBSDH
system. Each cartridge contains approximately 17 pounds of silica
gel MIL-D-3716, Type 11, grade H. The total of 51 pounds of
silica yel is equivalent to approximately 600 units of desiccant.
The top, bottom, and three sides of the cartridges are of perfor-
ated aluminum alloy. The fourth side or edygye of the cartridge is
solid (unperforated). The rubber strip in the cartridge
construction is to seal the cartridge to the baffle assembly

when the cartridges are installed in the housing. Ffigure 4 shows
a cartridge.

2.4 The cartridges are desiyned to be installed with the unper-
forated surface facing outside the S/T/V for the draw-down phase
(Figure 5). 1In this configuration a large area of desiccant 1is
exposed to the humid air inside the S/T/V. For the service phase
the cartridges are installed with the unperfocrated surface facing
inside the S/T/V. In this configuration the breathing air flows
through the cartridges.

2.5 A charge of silica gel in the FBSDH system is used to adsorb
moisture from the inbreathing humid air. The outbreathing air
from the interior of the S/T/V flows through the charge of silica
gel in a path that it will remove some of the absorbed moisture
from the silica gel (Figure 6), and dissipate it into the exter-
nal environment.

2.6 Pressure drop of the air flow through the system is 0.0l
inches of water. (It should be noted that the lower the pressure
drop through the system, the more likely it is that breathing air
will flow through the system, rather than leaking into the S/T/V
through some other path).
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APPENDIX C

TESTING SHELTER/TRAILER/VAN FOR TIGHTNESS PRIOR TO USE OF THE
FREE BREATHER STATIC DEHUMIDIFICATION SYSTEM

1.0 INTRODUCTION

1.1 1t is important that the structure of an S/T/V, in which a
FBSDH system is installed, be air tight. Leakage of humid air and
water into the S/T/V must be eliminated for the breathing cycles
to pass through the FBSDH system.

1.2 Since our concern is the leakage of air, a method of testing
using air is required. A pressure/vacuum decay rate has not been
established; therefore, it is essential to retain all data to
determine the decay rate criteria.

1.3 The first step in the air tightness test is to stabilize the
S/T/V for 12 hours in an environment that is not in direct
sunlight. The environment stabilizing the S/T/V must also not
have changed more than 10 degrees F during this stabilization
time.

1.4 The second step in the air tightness test is a thorough
visual internal and external check of the condition of the
S/T/Vv. Warped doors, small openings, missing fasteners and
deteriorated gaskets and seals should be repaired during this
check.

1.5 Since the FBSDH system will be placed in service as soon as
the tightness test is completed, the interior of the S/T/V should
be clean, dry and ready for installation. Equipment in the S/T/V
should be properly secured. Required documentation such as a
T.O0., shipping instruction, etc., for the equipment in the S/T/V
should be checked.

1.6 The method of testing shall consist of applying low pressure
air to the inside of the S/T/V and checking the outside of the
S/T/V for leakage using a soap bubble test. When all leaks have
been corrected, a vacuum shall be applied to the S/T/V. Finally,
the differential pressure, between the inside and the outside of
the S/T/V, shall be measured and recorded along vwith the time
required to hold the 2.0" WP.

1.7 The pressure test is used to apply a pressure to the inside
of the S/T/V so that leaks can be found using the socap bubble
method. The vacuum test is used as a final test.

2.0 TEST EQUIPMENT
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) 4.1l The =2guipiwenc cegyuired Lor e Cteol do oo o Dlyure 7.

: It consists of & Vac/Blower a test wanifcld, o winowcter anu

) hoses to connect the testi egulpuent Lo the FuS0 id Lo the
Vac/Blover.

2.2 The Vac/Blower supplies the positive prescurce L[os Lhe
pressure test and the vacuuw for the vacuun test.

2.3 The wmanometer 1is usea to measure the cirlfer.ntial . ossurs
ancd the rvats Lt whicn the Zittferential prel~Uurs Gecldys.

2.4 Thin walled flexible cubber nNuse 1o used to Codtiect bnz
Vac/bBlower to the wanifold and the waniiold o the Lalet of the
FEsbd.  Hose clauwps will be ceyulced on tha ends of this hoese 2o
prevent leakaue.

3.0 PRESEURE TEZ

) .

{ 3.1 Connect the test wanifold to the FBSDH, a3 wshowrn on igur:
9. Close Valve "A." Connect tne Vac/Blower pcecsurs sics €0
the menifold.

3.2 Start tae Vac/Llcwac.
3.3 Slowly open Valve "a" whlle cobserviivy the pressure
differential on the manometer. If the wmanometer 1s less taan

Y 2.0" WP restrict the openinyg to obtain 2.0" up.

y

3.4 Usinyg a soap solution check all potential sources ¢f laewkeye
in the S/1/V. Soucrces <! leekaye would e jolnts, =nc-raticns,
A0oC yaskets and siwmilar places. bDuring this tast, che . ©ne no. -
connection between the wanifold and the #C5LIH systew. ;

are found they should be corrscted or wmacked for cer:

Lo ke

3.5 Correct leaks vy usz cf apuroved scaling couptunds, caulilng
iwaterials and tape. Recommendasd sealing cowgound 1o o ot sultice
CoRigQUnG, PRA-&bo, WhICh 1Is 1 accorcdance with JLL=-8-__/38.0, bty ¢
I1-2 (solvent). thiz should be applied in well voeatilebt. o zoca.
Refer to TO 3584-1-1062, paragycaphs 4-15, 4i-1¢ and 4-17 .-
instructions cn application procedures.
3.0 Close Valve "H". OQbscive the decay of -

manometer. ‘The pressure diifecential shoula slowly Joovay. Reore
the tiwe required to ncld 2.0" wp.

4.0 VACUUIl TEST

4.1 Connect the Vac/Blower for sucnion on the toot anriold.
Close valve "A". Starct the Vac/dlower.

4.2 3Blowly open Valve "A" while ouselveny btae o FLoocer Lia.




pLessuce regauliinyg o the wanlifold. decora tone rnwe o acla 2.U"

WP .

4.3 Rrapeatbt Lne pfessura test ana the vaCuuw Lesl as neCezsaty Lo
ensuce the 3,/v/V does not leax.

5.0 DATA 10 BE RIORLIU

5.1 A certification sheet showing that the test nas boun
counipletea gnould 2e kept on file.

A3 T ¥ ¥

e a v . -

5.2 A recorda of the cepairs wade and tne conaition oL tae &/L1/4

shoulu e kKept on ltite.

0.0 RueilbBoling X
vo.l The pressuce auu vacuum test should be cepeatiu wai tne ovont !
of Jdawwye to tne 3/1/V, noticeable deterioration of the scals cr .
structucre of the o/1/V cr wodifications toc the S/1/V. :
5.2 Thye pregsuce and vacuuw tests should e cepeated 1u he .
¢vent the relatlve huddity inclceators inotailed wita Sz Follb

show that the degiccaeat cnarge 1w exhausted 1 ¢ shortls tiae

than expected.

HCYE

1. TImsealately upgon satisfactory; completion of tnls tost tine

PBSDu systen should pe put in service in the dcaw-uown 1 .u¢.
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APPENDIX D

DRAW-DOWN PROCEDURE IN PREPARATICN OF StFL1#RS/TRAILERS/VANS
FOR FIELD SERVICE TESTS

1.0 INTRODUCTION

1.1 The S/T/V wust be pre-dried to 40 percent or less RH and
must not contain visible moisture in the forw of condensation ur
puddles. Further the pre-~drying or draw-down operation lust
ensure that molsture absorbed on the surfaces of the intericr of
the S/1/Vv, and its contents, 1s removed.

2.0 ACTIVATION OF FBSDH SYSTEM FOR DRAW DOWN

2.1 Prepare to remove the cover of the FBSDH system end 1lncsert
the desiccant cartridyes. 'Three cartridges will be installeag.
The operation of unpacking the cartridges, insertiny thew and
reinstalling the FBSDH system cover should be accouwplished 1in as
short a time as possible to reduce exposure cf the carfiridges to
humid air. Examine Figdure 4 which shows the cartridye. Iliote the
stops and yuldes on the top and bottow of the cartridyes. ilote
also that one vertical face of the cartridge 1is unperfocated.

2.2 Cartridges can wost easily be inserted in the housing by
tilting the top sliyhtly outward, lifting the cartridye high
enough so that the guides on the bottom of the cartridges can be
placed on the lower horizontal baffle in the hcusing, then
straightening the cartridge and pushing it at top ana oottouw
into the housing chamber, cartridges are a snug fit in the
chambers.

2.3 Procecure.

2.3.1. Remove the FBSDH cover, unpack three cartcrildyges, ncte
and record their serial number and weight and insect thew in
tne housing.

2.3.2. Gbkach cartridges should be 1nserted witn 1ts uvnperforated
face out. The cartridges should be inserted about 7 1lnches
intce the chambers and firmly against the stops.

2.3.3. Reinstall the FBSDH system cover. Check to be sure that
all of the captive fasteners are securely tightened. Do nct
install the rubber plug.

2.4 The draw down phase Figure 5 1s now 1ln operaticn and should
take about 40 hours, according to MIL-P-1l6.
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APPLNCIX ©

PREPANATION AND MNALMTEJANCE OF Rl Ores 1o Suor Il
DELC DI AT ION SYSTEMNS FOR PIBLD SERVICL LhS11aG

L. La'kODUCT L0

1.1 ‘the FBSDH Systew 1s intenaed to provide a dry sStorlage
cuvironment rfor watbeciel insice of 3/1/Vs Dy walnteralir, 2 &t oL
40 percent or less during the diurnal breathing cycles.

l.z “1he vBSDH sSyctew wag desigyncd Lor a service llte oL 2 yearo
in an environment of -40 ceyree r (-40 weyree C) tcoc +15% aeyreo ¢
(+38 deyree C) when installed in a S/W/V sice of ¢'x i'x 10'.
Curing tnis period no walintenance should be reguiv.s.

2.0 ACYIVATION O FBSULDH SYSTE.d FOR SERVICE

Z.1l The draw down phase has peen comiieted
huwidity indicatoc reads 40 = -cent or less.
service phase is ready to oveygin.

2.2 Prepare for ceplacewme-* ~t tha gesiccent carlcil i
envuring that three sealed packages of desiccant carctr:
ready for installation.

2.3 Remove the cover by looseninyg the screw fastencss that held
the cover to the housing. Rewmcve the desiccant cartrlicges tnat
were used for draw aown. ILunuwediately install three new desio-
cant cartridges. Tne cartridges are to be instal'cc .i1coh the
perrorated face out. shen groperly installed tne carcciagecs
will be flush with the outside of the housing (ri,ucs 3. Wb
cartridyes are designed to be a snuy L1t 1n tihe baftfle asseunly
chambers. The cartriage seal nust be forced over the stops 1
the nousing paffle assembly.

2.4 Cloce anc secure the FBSDLH syscem housing cover.

2.5 Do not discard the desiccant cartridyes used Lour the ulaw
down phase. 7The, wmay be refilleua or reactivaeted, vcf_ o Lo
paragraph 4.0 for proceaure.

3.0 HMALUTENANCE of ol0d

LAt rntesvale obf once o Loty DULN DWldLliy loh.oavabols
sneula e vosceivea. Lhey ohodlc lneicate 4V peccent or
3.2 If the huiidaity lnallat ¢ o0 the cover ol the ©.50d
shows an d of pelow dU peroent and the ceawote lnuicabod
]RH of wore than 40 percout, the 2/T/V 1s leaking. Dotoerwlao
source of the leanage dand dade corcections.  Jetecbt the T/0/V




described in Appendix C and repeat the draw «vown as describea 1n
Appendix D.

3.3 If the humidity indicator in the cover shows an Rid of yceat-
er than ot cqyual to 40 percent and the crewolfc ncovator Jhows an
Rt of 40 percent or less, the desiccant cartridyges should be
replaced. During this period, monitor the remote indicator twice
daily. If the RH at the indicator does not exceed 40 percent, it
1S not necessary to repeat the draw-down phase. If the RH at the
remote indicator exceeds 40 percent, the S/T/V is leakiny. Deter-
mine the source cf leakaye and make corrections. Retest the '3
S/T/V and repeat draw-down.

4.0 REACTIVATION OF THE FBSDH SYSTEM CARTRIDGES

"

4.1 Desiccant cartridyes way be reactivated by placing them in
a dry vented oven which has been heated to 2950 deyree F. Before
activation the cartridyge should be weighed and the weight
recorded. The cartridygye should remain in the ovven four 48 houres.
Remove the cartridye and record the weight. The weight of the
reactivated cartridyge assembly should be close to that marked on
the cartridge nawme plate. 11 the weight ot the cartriaygye and
desiccant exceeds the weight marxed on the cartridge label plate
by more than 2 pouncs, return the cartridge to the oven for -
another 48 hours. When the weight condition had been achieved,

mark the welight on the proper line on the cartridge name plate. -
If the cartridge is not to be placed in service imwmediately, it 4
should be packaged according to MIL-P-116, submethod l1A-14. Tag

the package to indicate date of reactivation and weight. -
4.2 Cartridges nay be disassembled and desiccant reactivated. -
To disassemble a cartridge, remove the eight flat head machine A
screws holding the cartridge top to the sides of the cartridges. :
Note how the cartridge seal is assembled between the cartridge j
solid edye and the cartridge top. This seal must be reassembled -
in the same fashion. If any part of the cartridge seal 1is 5
damaged, the cartridge should be returned to a repair base for ”

repailrs.

4.3 Open the nyslon bagy containing the desiccant and pour the
desiccant into a clean container. Examine the nylon bay. If Rt
the bag is torn, it may be repaired by patchiny. Retain the -
nylon bay for reuse.

4.4 Weigh the desiccant and spread 1t on a clean flat metal o
pan. Place the pan in a dry, vented oven at a tewperoture of

200 degree F. The desiccant should be allowed to remain 1n the N

oven for 24 hours. Remove the pan and desiccant and weigh the "

desiccant. The weight of the desiccant should be cloge to that =~

shown on the cartridge nameplate. If the weiyht exceeds the BZ

name plate weight by more than 2 pounds, the desiccant should be .

:l‘

+

- o




returned to the wven for another 24 hours, ovr untlil the weight
condition has been achieved.

4.5 Prepare the cartridye for refilling by inserting the nylon
vag carefully into the aluminum cartridge canlister. ‘he bottom
of the bay should be pushed to the bottom of the canister and the
bag spread to the insides of the canister. Pour the reactivatead
desiccant carefully into the nylon bay. Close the top ©of the bay
with staples or by sewing. &kcpiacc the top of the cartridye
exercising caution to ensure that the top portion of the Jasket
seal 1s properly installed. Note the weight of the cartridge and
mark the cartridye name plate accordingly. If the cartridge 1is
not to be placed in service immediately, it shoula be packayed
according to MIL-P-116, submethod l1A-14. Tag the package with the
weight and date of recharsing.

5.0 REFILLING OF DESICCANT CARTRIDGES WITH DESICCANY

5.1 Cartridge may be refilled with fresh desiccant. Remove the
top of the cartridge in accordance with paragraph 4.2. Open the
nylon bag and discard the desiccant. Note: The desiccant may
be saved by reactivation as described in parayraph 4.4. Checa
the nylon bag as described in paragraph 4.3 and 4.5. Refill tbhe
cartridge with silica gel, MIL-D-3716 SPEC, Type I1l, Graue H.
Replace the top, checking the gasket seal and mark the cartrclaye
name plate as necessary. Package the cartridge, according to
MIL-P-116, submethod 1A-14 if it is not to be put 1i1utc scrvice
imwediately.

0.0 TAKING FBSDH SYSTEM OUT OF SERVICE

0.l ‘the FBSDH system is taken out of service by installing the
pluy into the inlet elbow at the lower right hand corner of the
FBSDH system cover. Desiccant cartridges wmay be removed or
retained in the housing.

7.0 REMOVAL OF FBSDH SYSTEM

7.1 The FBSDH system may be removed from the S/1/V by unbolting
the FBSDH system housing flange. The remnote separate RH
indicator tube may be removed by unbolting the flange from the
S/T/V.

7.2 Blank the cpenings in the S/1/V with sultaple wetal plate,
properly sealed.



TABLE I

INTERIM REPORTING
l. Type A: Telephonic Communication
Frequency: Once per week for four weeks

Contents: Review of performance of FBSDH during tne previocus
seven days.

2. Type B: Written Report
Frequency: Once per month for duration cf project
Content:

a. It should be noted that data was cecorded each day,
every hour within the 24-hour period, for each of the five
shelters.

b. Exterior temperature and relative humidity readings
correspond to 0400 and 1600 hours denoting the maximun
environmental changes in the SM-ALC area acccrding to aata from
the USAF weather station.

c. General weather conditions for each 7-day period.
d. This report will also include all pertinent
information that the engineers of record regard as a significant

contribtution to the document of this field test.

3. As the project yoes forward, reportinyg procedures will Dbe
adjusted as required.
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TABLE 11

€T " s e -

PRESSURE/VACUUM LEST*

Shelter No. Pressure Vacuuin Late :
A
SM-ALC/DLS 1D
*
1** 120.0 Min 120.0 Min 8 Nov 84 '
2 16.0 Min 10.0 M1n 23 Auy B84 ’
‘ 1.0 Min 1.3 Min 4 Nov 8o
5 10.0 Min 10.0 Min 11 oct ©4 y
3 1.5 Min 3.5 Min 4 Nov 8o
4 30.0 Min ©.0 Min 20 Sep 84 X
4 9.5 Min 7.0 Min 4 Nov 8o '
5 2.0 Mmin 2.0 Min 30 Oct 84 >
5 1.0 Min 1.3 Min 4 Nov o.
('
HQ AFLC/DSTZ :
i 0.0 Min 0.0 Min Aug 69 5
1 0.U Min U.0 Min 4 Sep oo X
*[ime is 1n minutes for pressure/vacuum decay rcom 2.0" Wy to .
0.0" WP. No pressure/vacuum decay rate was establishea when tne :
field test operaticil was initiatea; theretfore, multiple trials .
were pecformed on each shelter during the sealing operations. N
When the pest possiole acecay time was recocded on any yiven b
shelter, tne seallny process was discontinued. .
**pRSDH System was taken out of the shelter on «1 Jan bu. A N
final pressure/vacuum test was not conducted. >
1
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Figure 12.
Field Layout at SM-ALC/DST, McClellan AFB CA
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Figure 13. :
Field Layout at HQ AFLC/DSTZD, Wright-Patt AFB OH ¢
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